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Art Unit: 1792 

DETAILED ACTION 

Response to Arguments/Amendment 

1 . The applicants argue that the cited references of Nakabayashi/Takahashi does not 
disclose that the component comprises a tantalum coil and that the deposited layer 
comprises TaN deposited on the coil surface. This argument has been considered and 
is persuasive. Therefore, the rejection of claims 1-3 under 35 U.S.C 102(b) based on 
Nakabayashi/ claims 1-3,9, 11, 15 under 35 U.S.C 1 02(e) based on Takahashi has 
been withdrawn. However, upon further consideration, a new ground(s) of rejection of 
claims 1-3 under 35 U.S.C 103(a) as being unpatentable over Nakabayashi/Takahashi 
in view of the newly cited reference of Arunachalam et al (US 6,500,31 5). In addition, 
the indicated allowability of claim 6 is withdrawn in view of the newly discovered 
reference(s) to Arunachalam et al (US 6,500,315). New ground of rejections based on 
the newly cited reference follow. 



Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 7 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 7 recites the limitation "the interior surfaces" in claim 1 . There is 
insufficient antecedent basis for this limitation in the claim. 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakabayashi et al (US 2002/0033381 ) in view of Arunachalam et al (US 6,500,31 5). 
Nakabayashi disclose a surface processing method comprises the steps of providing a 
used PVD component having a layer deposited on a component surface (page 1 , 
paragraphs 0002, 0004) first etching the deposited layer using a first acid-comprising 
etchant (page 3, paragraph 0051 ,0068) 

after the first etching, entraining abrasive particles in a flow of gas, impinging the 
particles on the etched layer, and abrading the etched layer (page 3, paragraph 0054) 
after the abrading, second etching the abraded layer using a second acid- comprising 
etchant.(page 3, paragraph 0059, 0068) 

Unlike the instant claimed invention as per claim 1 , Nakabayashi fails to specifically 
disclose that the used component comprises a tantalum coil and the deposited layer 
comprises TaN deposited on the coil surface during PVD use 
Arunachalam discloses a method for forming a layer (TaN) in a PVD chamber, the 
chamber includes a tantalum coil (col 7, lines 5-64), which reads on the component 
comprises a tantalum coil and the deposited layer comprises TaN deposited on the coil 
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surface during PVD use since the applicants discloses in paragraph 0003 of the instant 
specification that " PVD components, including PVD coils, may accumulate layers of 
material deposited on the component surface during their use in PVD. The layers may 
contain the material being deposited by PVD or, possibly, some derivative thereof. 
Accumulation of the layers can increase the generation of contaminant particles during 
PVD and/or may impair operation of the PVD apparatus. Accordingly, accumulation of 
the layers may be monitored so that the component can be removed and discarded 
after reaching its usage limit. At such time, the removed component may be replaced 
with a new component. Replacing components manufactured from costly materials, for 
example tantalum, increases the cost of performing PVD" 

One skilled in the art at the time the invention was made would have found it obvious to 
have employed Arunachalam's tantalum coil in Nakabayashi PVD chamber to deposit a 
TaN layer since Arunachalam discloses that the coil (tantalum) provides a variety of 
functions during the IMP-PVD deposition and the PVD is commonly used to deposit 
conductive metal and metal-containing films on the semiconductor substrate (col 1, lines 
15-28) 

Regarding claim 2, since Nakabayashi as modified by Arunachalam discloses the same 
steps performed in the same sequence using the same etchant as the claimed 
invention, the first etching, the abrading, and the second etching in Nakabayashi and 
Arunachalam method would have removed the deposited layer at a rate greater than 
the same, first etching and the same second etching performed without the abrading. 
Regarding claim 3, since Nakabayashi as modified by Arunachalam discloses the same 
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steps performed in the same sequence using the same etchant as the claimed 
invention, the first etching, the abrading, and the second etching in Nakabayashi and 
Arunachalam method would have removed less of the PVD component surface than 
occurs in removing an equivalent thickness of the deposited layer by extending the 
abrading and performing the same second etching without the first etching 

4. Claims 1-3, 9, 11, 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takahashi et al (US 690281 4) in view of Arunachalam et al (US 6,500,31 5). 
Takahashi discloses a process for producing ceramic part. The process comprises the 
steps of: 

providing a quartz part/used PVD component having a layer deposited on a component 
surface (col 9, lines 35-42; see abstract) 

rinsing the part in an solution comprises of nitric acid and HF to reduce the NA content 
of the surface from several ten minutes (col 9, lines 42-45), which reads on first etching 
the deposited layer using a first acid-comprising etchant (col 9, lines 43-45 ) 
after the first etching, entraining abrasive particles in a flow of gas, impinging the 
particles on the etched layer, and abrading the etched layer (col 9, lines 55-60) 
after the abrading, second etching the abraded layer using a second HF-acid- 
comprising etchant. (col 9, lines 60-65) 

Unlike the instant claimed invention as per claim 1 , Takahashi fails to specifically 
disclose that the used component comprises a tantalum coil and the deposited layer 
comprises TaN deposited on the coil surface during PVD use 
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Arunachalam discloses a method for forming a layer (TaN) in a PVD chamber, the 
chamber includes a tantalum coil (col 7, lines 5-64), which reads on the component 
comprises a tantalum coil and the deposited layer comprises TaN deposited on the coil 
surface during PVD use since the applicants discloses in paragraph 0003 of the instant 
specification that " PVD components, including PVD coils, may accumulate layers of 
material deposited on the component surface during their use in PVD. The layers may 
contain the material being deposited by PVD or, possibly, some derivative thereof. 
Accumulation of the layers can increase the generation of contaminant particles during 
PVD and/or may impair operation of the PVD apparatus. Accordingly, accumulation of 
the layers may be monitored so that the component can be removed and discarded 
after reaching its usage limit. At such time, the removed component may be replaced 
with a new component. Replacing components manufactured from costly materials, for 
example tantalum, increases the cost of performing PVD" 

One skilled in the art at the time the invention was made would have found it obvious to 
have employed Arunachalam's tantalum coil in Takahashi PVD chamber to deposit a 
TaN layer since Arunachalam discloses that the coil (tantalum) provides a variety of 
functions during the IMP-PVD deposition and the PVD is commonly used to deposit 
conductive metal and metal-containing films on the semiconductor substrate (col 1, lines 
15-28) 

Regarding claim 2, since Takahashi and Arunachalam discloses the same steps 
performed in the same sequence using the same etchant as the claimed invention, the 
first etching, the abrading, and the second etching in Takahashi and Arunachalam 
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method would have removed the deposited layer at a rate greater than the same, first 
etching and the same second etching performed without the abrading. 
Regarding claim 3, since Takahashi and Arunachalam discloses the same steps 
performed in the same sequence using the same etchant as the claimed invention, the 
first etching, the abrading, and the second etching in Takahashi and Arunachalam 
method would have removed less of the PVD component surface than occurs in 
removing an equivalent thickness of the deposited layer by extending the abrading and 
performing the same second etching without the first etching The limitations of claims 9, 
1 1 have been discussed above 

Regarding claim 15, Takahashi discloses that the process produces Ra of 20 micronm 
(784 micronin)>300 micronin (col 9, lines 57-59) 

5. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakabayashi 
et al (US 2002/0033381 ) in view of Arunachalam et al (US 6,500,31 5) and further in 
view of EP 1178133 

Nakabayashi as modifed by Arunachalam has been described above. Unlike the instant 
claimed invention as per claim 5, Nakabayashi and Arunachalam fails to disclose that 
the component is RF coil in PVD reactor/metal 

EP 1 178133 discloses a method for extending life of metallic coil/component of 
processing chamber by etching (col 4, paragraph 0019) 

Since Nakabayashi concerns with a method for cleaning used chamber component 
(page 1 , paragraph 0015), ones skilled in the art would have found it obvious to have 
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employed Nakabayashi and Arunachalam method to process the components taught in 
EP 1 1 781 33 in order to prevent generation of contaminant as taught in Nakabayashi 
(page 1, paragraph 0015) 

6. Claims 10, 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakabayashi et al (US 2002/0033381 ) in view of Arunachalam et al (US 6,500,315) and 
further in view of Banholzer et al (US 5,565,058) 

Nakabayashi as mofied by Arunachalam has been described above. Unlike the instant 
claimed inventions as per claims 10, 14, Nakabayashi and Arunachalam fails to 
disclose wherein the first and second etchants are the same etchant that, aside from 
processing impurities, consists of a mixture of equal volumetric parts deionized water, 
HF, and HN03 

Banholzer discloses a pretreatment method for vacuum chamber component comprises 
the step of cleaning/etching the component with a solution consists of a mixture of equal 
volumetric parts deionized water, HF, and HN03 (col 4, lines 5-10), abrading comprises 
bead blasting with 36-80 grit alumina (col 3, lines 1-5) 

One skilled in the art at the time the invention was made would have found it obvious to 
modify Nakabayashi and Arunachalam method by using a solution consists of a mixture 
of equal volumetric parts deionized water, HF, and HN03 in the first and second etching 
step in view of Banholzer teaching because Banholzer discloses that prior to bead 
blasting step the part are chemically cleaned with a solution consists of a mixture of 
equal volumetric parts deionized water, HF, and HN03 to remove surface 
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contamination such as oxide (col 4, lines 1-10). One skilled in the art at the time the 
invention was made would have found it obvious to employ 36-80 grit alumina in 
Nakabayashi and Arunachalam blasting step as conventional in the art as evidence by 
Banzoler (col 3, lines 1-5 ). 



Allowable Subject Matter 

7. Claims 1 6-27 allowed. The reasons for allowance of claims 1 6, 25 have been 
stated in the previous office action 

Claim 7 would be allowable if rewritten to overcome the rejection(s) under 35 
U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of the 
limitations of the base claim and any intervening claims. The following is a statement of 
reasons for the indication of allowable subject matter: Regarding claim 7, the cited prior 
art of record fails to disclose a used PVD refurbishing method comprises a limitation of 
wherein the coil comprises mounting bosses with interior surfaces and the method 
further comprises protecting the interior surfaces during the first etching and the 
abrading, but not during the second etching, in combination with the rest of the 
limitations of claim 7 

Claims 12-13 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. The following is a statement of reasons for 
the indication of allowable subject matter: Regarding claim 12, the cited prior art of 
record fails to disclose a used PVD refurbishing method comprises a limitation of 
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wherein the second etching produces bubbling, reaching a maximum rate, and the 
second etching proceeds until the bubbling rate decreases to less than about t0% of the 
maximum rate, in combination with the rest of the limitations of claim 12 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LAN VINH whose telephone number is (571)272-1471. 
The examiner can normally be reached on M-F 8:30-5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571 272 1465. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Lan Vinh/ 
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